Free energy changes in ribonuclease A denaturation. Effect of urea, guanidine hydrochloride, and lithium salts.
The unfolding of ribonuclease A by urea, guanidine hydrochloride, lithium perchlorate, lithium chloride, and lithium bromide has been followed by circular dichroic and difference spectral measurements. All three abnormal tyrosyl residues are normalized in urea and guanidine hydrochloride (delta epsilon 287 = -2700), only two are normalized in lithium bromide and lithium perchlorate (delta epsilon 287 = -1700), and only one is exposed in lithium chloride solutions (delta epsilon 287 = -700). The Gibbs energies are 4.7 +/- 0.1 kcal mol-1 for urea- and guanidine hydrochloride-denaturation, 3.8 +/- 0.2 kcal mol-1 for lithium perchlorate-denaturation, and 12.7 +/- 0.2 kcal mol-1 for lithium chloride- and lithium bromide-denaturation of ribonuclease A. The latter results suggest that the mechanism of the unfolding process in urea and guanidine hydrochloride is quite different from that in lithium salts.